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In the representation of natural and social phenom-
ena, there exist not only ordinary or partial diﬀerential
equations which are independent of the past states and
determined solely by the present states, but also time
delay diﬀerential equations which are related to some of
the past states. Time delay is ubiquitous in mechanical,
physical, ecological, physiological, biological, economic,
electronic, and chemical systems due to ﬁnite propaga-
tion speeds of signals, ﬁnite reaction times, and ﬁnite
processing times. These realistic backgrounds drive var-
ious investigations to consider eﬀects of time delays on
realistic phenomena which are modeled by delay diﬀer-
ential equations. It is impossible to make achievements
only by extending theory of ordinary or partial diﬀeren-
tial equations since time delay is of uncertainty in time
scale. Therefore, the study will be very diﬃcult for a
problem in the inﬁnite-dimensional space.
Although the study of time delays is of great im-
portance, the theory of time delay diﬀerential equations
has not been extensively developed until the end of last
century. In the past decade, many scholars focused on
the development of analysis and computation methods
for eﬀects of the time delay when the delay is consid-
ered as uncertain parameters, such as stability analysis,
bifurcation theory, and perturbation techniques. The
mechanism becomes more and more clarity. It has been
seen that time delay in various systems has not only a
quantitative but also a qualitative eﬀect on dynamics
even for a small time delay and it can lead to the rich
dynamical behaviors such as death island, Hopf bifur-
cation, double Hopf bifurcation, period-doubling bifur-
cation, phase locked (periodic) and phase shifting solu-
tions, co-existing motions, quasi-periodic motion, and
even chaos. It has also been well known that time delay
may be used as a simple but eﬃcient “switch” to con-
trol motions of a system: either from order to complex
motions or from complex to order motions for diﬀerent
applications. In the quantitative and qualitative treat-
ment of the analytical method, some new methods have
been improved. A group of Chinese scholars play im-
portant roles in such development.
A recent trend has been starting from the investiga-
tion in theory forward to performances in application,
which constitutes motivation of the present special is-
sue. In the special issue, we collect eleven papers to
present the latest contributions in application by Chi-
nese scholars. These results will display synchroniza-
tion with human-bridge coupling and communication
delays, active control for cutting process, ﬂexible beam
and micro-electro-mechanic system (MEMS) resonator
by utilizing delay feature, multi-objective optimal ap-
proach considering eﬀects of the delay, identiﬁcation
and experimental technique considering the delay ef-
fect in engineering structure, and some new analytical
methods. We represent here thanks for these scholars’
contribution to support the present special issue.
